INTRODUCTION
Recently, the problem of robust multiuser detection in nonGaussian channels has been addressed in the literature [1] & [2] , which were developed based on the Huber and Hampel estimators. The Huber's estimator [3] can limit the effect of gross errors; however, the effect may still have to be large enough to reach an unacceptable level. The Hampel's estimator [4] avoids this problem by setting up three regions to reflect the influence of gross errors with different magnitudes. It is noticed that big gross errors greater than a given threshold will have no effect on the solution as a sharp rejection point may corrupt the estimation when observations are not carefully treated due to low redundancy. Hence, a new Mestimator is proposed for multiuser detection in asynchronous flat-fading non-Guassian channels in this paper. Further, a new closed-form expression is derived for computing the average biterror rate (BER) under asynchronous transmission conditions in flat-fading non-Gaussian channels using the characteristic function method.
II. SYSTEM MODEL
Consider the signal model of [5] in matrix notation, which can be written as ( ) ( ) ( ) processing gain and L is the number of active users). It is assumed that the sequence of noise samples {n(i)} is a sequence of independent and identically distributed (i.i.d.) complex random variables whose in-phase and quadrature components are independent non-Gaussian random variables with a common probability density function (pdf) f. The pdf of this noise model has the form 
III. BER ANALYSIS
In this section, the characteristic function method is used to compute the average BER under asynchronous transmission conditions in flat-fading non-Gaussian channels. We first examine the statistics of each interferer. This analysis parallels that of [6] , and so the presentation here is brief. We have the definition of interference from each interferer as
where k G is a zero-mean unit-variance guassian random variable and k W is defined in terms of random variables 
equivalent to averaging over all interferers, spreading sequences and data sequences), yields
where,
note that to obtain (6), it was considered that k X and k Y given B are independent. It is clear from (6) 
then, using the fact that the k
we have the characteristic function for the total interference term I , given B , as
Let , The conditional BER for our target user can be expressed, by symmetry, as where the characteristic function of noise is given by 
where y n (i) and θ k (i) are the nth and the kth element of the vectors y(i) and ) (i θ , respectively, [A] nk is the n,k th element of the matrix A, ℑ denotes imaginary part, and ρ is a symmetric, positive-definite function with a unique minimum at zero, and is chosen to be less increasing than square.
Suppose that ρ has a derivative ) ( ρ ψ ′ = , then the solution to (21) satisfies the implicit equation
In an impulsive noise environment, a more efficient estimator can be obtained by considering a less sensitive function (.) ρ of the residuals. Hence, the following penalty function (.) ρ and the corresponding influence functions (.) ψ are proposed (also see Figure 1 ) In simulations, a CDMA system with 6 users, in which the spreading sequence of each user is a shifted version of msequence, is considered. The fading channel is modeled (having a perfect knowledge of the channel coefficients g l (i) (l=1,2,..,L)) as [5] . The performance of the proposed detector as a function of signal-to-noise ratio (SNR) in asynchronous flat-fading non-Gaussian channel (with ε = 0.1 and 0.01, κ = 100) for N=127 is shown in Fig. 2 and 3 . The bit rate, the pole radius, and the spectral peak frequency have been fixed at These Simulation results show that the proposed detector with the proposed influence function outperforms the linear decorrelating detector and minimax detectors (with Huber and Hampel estimators) in asynchronous flat-fading non-Gaussian channels.
VI. CONCLUSIONS
In this paper, a new closed-form expression is derived for computing the average BER in asynchronous flat-fading nonGaussian channels using the characteristic function method. Further a new M-estimator based multiuser detection technique is proposed that is seen to significantly outperform linear decorrelating detector and minimax detectors (with Huber and Hampel M-estimators) in asynchronous flat-fading CDMA channels with impulsive noise with little attendant increase in the computational complexity.
